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Analysis of IL-10 and IL-6 gene polymorphisms
and their serum levels in patients with
brucellosis: A case control study
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Background: It seems that polymorphism in the regulatory
areas of cytokine genes affect the cytokine production capacity
and may play a role in the development of infectious diseases.
Interleukin-10 (IL-10) and Interleukin-6 (IL-6), which are cytokines
of Th2 causes the macrophage become inactive and patient condi-
tions get worse.
Methods & Materials: In this case-control study, 60 patients
with brucellosis and 60 healthy participants were recruited. IL-10
genotyping at positions -1082 (G/A), -819 (C/T) and -592 (C/A) and
IL-6 genotyping at position -174 (G/C) were analysed by ampli-
ﬁcation refractory mutation system- polymerase chain reaction
(ARMS-PCR) and restriction fragment length polymorphism- poly-
merase chain reaction (RFLP-PCR) methods. The levels of IL-10 and
IL-6 were determined by a sandwich enzyme-linked immunosor-
bent assay in sera of study population.
Results: The AA and CC genotypes of the IL-10 gene at positions
-1082G/Aand -819C/Twere signiﬁcantlymore frequent inpatients
in comparison to controls, respectively. The AG genotype of the IL-
10 gene at positions -1082 G/A was signiﬁcantly more frequent in
controls groups than the patients. Serum levels of IL-10 and IL-6
were signiﬁcantly more frequent in the patients than in the control
groups.
Conclusion: Our study showed that the AA and CC genotypes
at positions -1082 and -819 are very important, respectively. These
results suggest that IL-10 (-1082 G/A) GG genotype may be consid-
ered as a risk factor for brucellosis, while the AG genotype might
be a protective factor against the disease.
http://dx.doi.org/10.1016/j.ijid.2016.02.328
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K. Anbalagan1,∗, V.S. Chinni2, K.K. Phua1
1 Universiti Sains Malaysia, Pulau Pinang, Malaysia
2 AIMST University, Bedong, Malaysia
Background: Chronic infection with Salmonella enterica sub-
species enterica serotype Typhi (S. Typhi), is associated with
long-term localization of the bacteria in the gallbladder in the
form of bioﬁlm on the surface of human cholesterol gallstones that
can lead to the development of the typhoid carrier state. There-
fore, understanding the regulation of bioﬁlm is important to fully
comprehend the pathogenesis of S. Typhi and development of the
typhoid carrier state.
Methods&Materials:We have successfully standardized a cul-
ture method for S. Typhi bioﬁlm and conﬁrmed the morphology
by Scanning Electron Microscope (SEM). The good and intact yield
of total RNA from bioﬁlm was also standardized by comparing
with different extraction methods. The total transcriptome from
the exponential phase of the bacteria growth in normal culture
medium (planktonic cells), bioﬁlm medium (Intermediate cells),
andmaturebioﬁlm,were sequencedbynextgenerationsequencing
using Illumina Hi-Seq 2000 platform.
Results: Seventy-seven mRNAs were found to be signiﬁcantly
differentially expressed in bioﬁlm cells compare to the planktonic
cells with the criteria Padj < 1e-10 and log2 fold change ≥ 2. As
expectedbioﬁlm-modulationprotein, bdmwasup-regulated in the
bioﬁlm, along with stationary-phase proteins and proteins asso-
ciated with high osmolarity. An iron transporter component was
found tobeup-regulated in thebioﬁlmas expecteddue to the lower
nutrient conditions of bioﬁlm formation.
The possible novel non-coding RNA (ncRNA) transcripts were
identiﬁed using de-novo assembly of all reads with 100-300nt in
length. They were investigated for their overlap with non-coding
regions, and for differential expression between the 3 conditions.
Among them 134 transcripts in bioﬁlm and 36 transcripts in inter-
mediate cells showed signiﬁcant differential expression compare
to planktonic cells. One of the most interesting is the ncRNA tran-
script 5176, which was down-regulated 14 times in bioﬁlm, while
the overlapping messenger RNA (mRNA) was up-regulated 54
times. Interestingly, the up-regulated mRNA was a multiple stress-
resistance protein, BhsA and it is involved in bioﬁlm formation.
Conclusion: In conclusion, this study revealed differential
expression of mRNAs and ncRNAs during the planktonic, interme-
diate and bioﬁlm cell transition and thus can help us to understand
the gene regulation during bioﬁlm formation of S. Typhi.
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